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(54) IMPROVEMENTS IN OR RELATING 

Lmi^pn Nippon Ei-Bciluc Company 
LiMiTH). a Japanese Company, of 7—15 
Shxba Gochome. Minato-ku. tol§o-to. Japan 

1^^'"* ^ Slanted to us, 
^""^ "^^^ it « to be perl 
hv^^# n particularly described in ^d 
following statement:— 

t n T«o^?'i^^* invention relates to pennanent 
10 magnet D.C. motors, particularly but mt 

S^iS ¥ * 'W^^S motor for a 

recordmg pen at the receiving end of a 

!f Pote automatic graphic infonSation tmns^ 

mission system wherein information such a^ 

15 le^rs, numerals and figures— each of which 

"^fh"^!^"^ trantSttig S 

r£ %^^} ^ Instance: is trans 

fonn^ mto electric signals by a t^ansm^lr 

20 ^ communication line to 

20 a remote receiver, where a recording pen is 
moved, snnultaneously with and siiiillating 

SS?nJ^®°* ^* *e transmittini 

f^™£/^"^ ^ facsimile record of thi 

» «S^«ir?^^** °^ communication app^atus, 
f„f?^ D.C motor is usually used for driv 
mg the recordmg pen. This motor is used for 
S^n^'^n^f movement of the reconiS 
pen. and the exact movement of said pen « 

30 dependent upon the exact movement 5f the 
motor. Any error in the movement of the 
^^Wk ^® extraneous forces mterfering 
with the exact movement results in a oorr^ 
spending error in the movemoit applied bv 

35 the motor to move the pen. 

The object of the present invention is to 
obviate such errors. 

fro!?%^Tn°°-^^.^ <^l«^ly understood 
J^^ followmg descr^tion with refer- 

twih:- accompanying drawings hi 
Fig. 1 shows a raoss-sectional view of the 
T^Z.^l^'^' J^-C. -otor 

45 Fig. 2 shows a similar cross-sectional view 
of a motor structure in accordance with the 
present invention; and 

iPrice5s,0d,(25p)} 



TO PERMANENT MAGNET D.C MOTORS 
cuSS. ^ "^"^^ con«)arative characteristics 

is in twIhalvcTs ^^Sl" ^^^^^^ ^tator 
22. 23 of wff J: 1?* opposing surfaces 

and 20° 2Tlr e^h «f t^^^^ ^ ^^^P^ 18. 19 

and are f imJd ^ flf^°r°5P°'^^ ^^S^' 

5. 6 on a cS^Sil^"aW"'=^-i«'^ses 55 

edges PerSa^t^'^^Setf 1 
between the stens 18 9n 1' ^ fit 

surface, 22. f^i^ ^ 1^ V^^^ 

A Adri?a?X"7^i?^wlv'SS^^^^ 
fonn^a spool is ^onSw^l^is^t' Jn/o 
Sd^er^^l^^-rs^^^^f^^^^ 
The air gaps b^Li? fvf ^^'^i .Pol«s 5. 6. 65 
6 of calh^hi^*L*^!t!3^,"'=ll feces 5. , , 
surfaces 10. n S S« l^^I ^' ^ ^nd the 
spaced. Th^ ml^ltS fl«'oX^,^°"°ly 
manentmaanetsT 2fnii^„^^^ °^ per- 
such as 12 i# "^^Saeac circuits 70 

rotor 7 of L,^* movement of the . 

»otor is $g32lySS^* "^'^ ^-C- 

a v«y small cS Ld th^°l ^^^^ 
needs to remaSn «V,,^i * , * dnvmg torque 

order to mS^ttie Sfm^ntn^'^*-^^^^^^^ 
torque with a ve^' sS cSn? ^^'^ ^ 
sary to Increase Lth ^ " 

Within the motor diie to Sie 'l"^^ 
aets. However ow^^ fi,^^^* °»as- 
Balf of the stetor <^ each 

variations i^^e J; L^^^^'^^'^^'^e 
drical f^56^ rt^ JT^^T 
and the sSfaces 10 H of * 
ma^etic flux ^^£iy L°LM''at'SpI^ 

use; if it i?Sd to roSe fh^^r''^^' ^ 
arbitrary direction wen "^^"^ ^° 

applied^ the drivin^?oi2^L?9Ttr ^ 
« generated to turf 'S' ?oS? ^kSc'^l 
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former arbitrary stable position. Because 
of this restoring torque, the momentary 
location of the writing pen at the sending 
does not appear at the same position at 
the receiving end, thus causing a distortional 
error. 

The structure of the motor shown in Fig, 
2 which embodies the invendon is the same 
as that of Fig. 1, except that the stator pole 
faces 16, 17 of each half 3, 4 of the stator 
are of ellipdcal shape instead of the broken 
line cylindrical form 5, 6. 

The object of making the shape of' the 
stator pole faces 16, 17 of each half. 3, 4 of 
the stator in Fig, 2 elliptical is to make the 
restoring torque small in order to make the 
magnedc flux density in the air gaps be- 
tween the faces 16, 17 of the stator and the 
surfaces 10. 11 of the rotor 7 substantially 
unifonn. This, as «plamed below, is be- 
cause the air gap is now large at locations 
where the znjagnetic fiux has hi^ density, 
and the air gap is small at locations where- 
in the magnetic flux has low density. 

Thus, in Fig. 1, the magnetic flux paths 
due to the magnets 1, 2 are generalnr as 
indicated by numerals 12. 13: they repel 
each other on the line X— X* and a neutral 
line is formed. The magnetic flux from the 
permanent magnets 1, 2 are considered to 
form, near the line X — X* an area within 
which it is diflScult for them to pass each 
other taking into consideration the distribu- 
tion of the magnetic flux within the effective 
rotation region of the rotor. 

If a near-complete cylmder without coH- 
insertion-slots 14 and 15 is coaxiaJly in- 
serted, instead of the rotor 7, into the cylin- 
drical stator housing it is considered that 
40 even if the air gaps between stator and rotor 
are^ uniform; tlie magnetic fiux drasity in 
various parts of the air gaps are not neces- 
sarily uniform, and that the fiux density is 
minimum on the line X — X* and becomes 
gradually larger the more distant from the 
line X— X^ When the actual rotor 7 with 
its coil-insertion-slots 14, 15, is inserted into 
the elliptical stator housing and consequently 
into the magnetic drcuits, the coil-inscrtion- 
slots 14, 15 can be assumed to be air gaps 
through which passage of the magnetic flux 
is diflScult. In Fig. 1, therefore, when the 
axis of the coil-insertion-slots of the rotor 7 
is positioned on the center line X — X\ as 
shown, the magnetic fluxes can easily pass 
throu^ the spool heads of the rotor 7. 
When the rotor 7 rotates from this position 
sufficientiy to introduce the air gaps into 
the flux paths, the total flux decreases; be- 
cause of this, restoring torque is generated 
which increases the total flux. 

Fig. 3 shows experimental characteristic 
curves in which me restoring torque is 
plotted on the ordinate and the rotary angle 
of the rotor is on the abscissa. It is taken 



as q pomt when the center of tiie coil- 
msertion-slots 14 and 15 of the rotor shown 
V ^ located on the center line 

A — the counterclockwise rotation is 
plotted on its left side, and clockwise rota- 70 
tion IS on Its right side. Curve A indicates a 
case in which an arbitrary unifonn air gap 
IS properly provided, and curve B indicates 
a case in which the minimum air gap is the 
same as that of the curve A and the air gap 75 
IS modified as in the present invention by 
making the cylindrical shape formed by each 
half of the stator 3 and 4 to be elliptical. As 
can be seen in Fig. 3, the present invention 
IS, by making the distribution condition of 80 
the magnetic flux density substantially uni- 
form, capable of making the restoring torque 
small within the range of rotation when the 
excitation of coil is removed. In other 
words, it can be seen from Fig. 3, that by 85 
maintaining the magnetic fiux density in the 
rotor substantially uniform over an angular 
range of movement of the rotor, the restor- 
ing torque is small whatever the rotor posi- 
tion, and therefore the recording pen will 90 
remain stationary when excitation of the 
coil is removed. 
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WHAT WE CLAIM IS: — 
1. A D.C. motor for use in raising the 
fidelity of the received graphic information 95 
in a remote automatic graphic information 
receiver which comprises a rotor whose out- 
line is substantially circular mounted in 
a stator bore which is substantially elliptical 
in cross section and wherein the stator is 100 
formed^ at diametrically-opposed points on 
the major axis of the cross section with gaps 
spanned by permanent magnets disposed in 
the same magnetic sense, whereby the dis- 
tribution of the lines of magnetic force re- 105 
mains substantially uniform throughout 
rotation in the space between the outer sur- 
face of the rotor and the opposing inner 
surfaces of the stator. 

2. A permanent magnet D.C. electric 110 
motor wherein the stator bore is substan- 
tially elliptical in cross-section and wherein 
the stator is formed at diametrically-opposed 
points on the major axis of the cross-section 
with gaps spanned by permanent magnets 115 
disposed in the same magnetic sense. 

3. A receivca: for an electrical facsimile 
communication system comprising a record- 
ing pen drivmg motor as clamied in claun 2. 

4. A permanent-magnet D.C motor as 120 
claimed in claim 1 substantially as describe 
and substantially as shown m Fig. 2 of the 
accompanying drawings. 

BUGNION & O 
12/ 13 Nicholas 
London, E.C.4. 
Agents for the Applicants. 
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COMPLETE SPECIFICATION 
the Original on a reduced scale 
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FIG. 3 



